Intracellular signaling involved in estrogen regulation of serotonin reuptake.
17beta-estradiol (E2) regulates neuronal activity via genomic and rapid, non-genomic mechanisms. The rat serotonergic neuronal cell line (RN46A) was used to investigate the rapid effects of E2 on serotonin (5-HT) reuptake and on potential intracellular signaling pathways. RN46A cells express the serotonin transporter (SERT) and estrogen receptor (ER)beta, but not ERalpha. Fifteen minute E2 treatment (10(-9)M) decreased 5-HT uptake. Intracellular cAMP levels were not increased by 15 min E2 treatment; however, E2 caused an increase in intracellular Ca2+ levels, with a maximum response within the first minute. The response was E2 specific, since other steroids (17alpha-estradiol, testosterone, and progesterone) had no effect. The ER antagonist ICI 182,780 blocked the rapid E2 effects on intracellular Ca2+ levels as did the selective ER modulator tamoxifen. In summary, changes in intracellular Ca2+ levels caused by E2 and mediated through ERbeta may be responsible for observed rapid effects of E2 on SERT activity.